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[^SSi g = 2:j|j. K I M.JONG LAE 

[^Sie^Sl^l 720312-1017915 
[^EaSl 134-841 

{^±} MmmmM ^m=? M\^2m i45-6s 

i^m KR ' ' . V 

w^9Ji ssh:?ij shin.kyong ju 

[^El^^Slsi 720323-1552812 . 

[^ffiojS] ■ 449-904 

i^±} eeiAi j\mm asFa 289-i2&!xi 4^§^bl□^s ■ 

102e 504S 

i^m KR 

[^§21 ssh:>ii kim.hee seob 

[^Sie^asl 630930-1695718 
[^Effl^J 445-973 

i^±} ^J\^ EHe^e staai 865-i&ixi ^jseacHonuM 

110S 304 ^ 
l^m KR 

21 (21) 

Cl^e^S] 20 B 29,000 

56 e 56.000 g! 
[^^a^SS] 0 21 0 ^ 

C^AFg^Sl OS OS! 

85,000 m 

l^VAiWl 1. fiafAi-SA-llAi(Ha)_ie 
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7]%. -^l*^ ^^^^o] :go| 7]^ ^6|] ^>^^5lo1 

^^^^ ^7fl^^ ^dl^ ^^^^ 7}^ ^ ^ 

£ 13 
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5.^91 5.^1 ^^1-§- 7]:^{THIN FILM TRANSISTOR 

SUBSTRATE FX)R MW.TI-PQMAIN LIQUID. CRYSTAL DISPLAY}. ; •. .• ... 

-M^]- / - , .'■ 

oi-jL, ." _ ■• •. ■■ ■ ■ ■• . • .• • • 

S. 2a^ ^ €^HH1 S^l ^^1^ wfl^l^olji, 

S. 2bSil- 2. 2c^ JE 2a^ Ilb-IIb'-^^ IIc-IIc'-^'^ tfltb ^^3E.6lJi., 

£ 3a xfl^l £ 3d^ ^ ;^ll ^^H«^ tc|.^ S.-^] '^^]-%- 

5. 4^ ^ ^^fil :*I12 -M^HH 4^ iS.Al JE^^l^ej 7]^^ wfl 

6a S. llb^ -g: ;»I12 ^aH<^ 4€- 5.^1 ^^1-8- S^^l 

S. 12fe -gr ^^Si] ^ ;*(|2 •€'««l«=fl<^] a^l ^^^1-8- 

Z. 13^ ^ ^^Sl ;*I13 ^AHlefl Tc).^ 5. A] ^^5.JL, 
£ 14^ m -M^H"^! a^l ^^1^ tifl^liEolji, 

75-4 
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s. 16^ s. 14^ xvi-xvr'5d<^ ^^s,o]3L, 

s. 17-& s. usi\ xvii-xvir^5J|. xvir-xvn"'?d<^l tfltb ^^je<>13i, . 

. , . • ' ■ ' . ' 

tf^cq ^ S.x*llol ^-^^Vfe afl^ s^i ^ol^. 
<16> oapg a^Al -a^^^S. tfl^ ^B] (color filter) ^c>l ^'^^sl<H 

SX^ 7l^3l|- S-^^l^BlfiV ^± ^^^5l<H t}^ 7]:^ AHofl 
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^Pi20020058994 ' ^^>: 2002/11/25 

<i8> • :g7fl n^-ir ^^^*>^ tfl*j^ :^^<^] z^■z^- ^7ii s^e^^ 

«M ^7ll sfl€^S. '^l^H ^^^^fe ^^^1 (fringe field)^ 

<19>. =.7l» ^>a*>^ ^^1- 71:^ ^<H1 ^^^£|<H ^ 

<20 S: tq.^ »tJ-i^^S^, /Sl--^ 71^^ ^<>\] ^ril 
.<^.^^«^ ^^^^^ H^Xl <^l-§-«H 

^£^1 €-6.5. «>7m 71^31 €^^17=^«^> «>S.S. ^^5:1^ 
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120020058994 ^^ '^^}- 2002/11/25 



.<23> ^ ^ ^T^o-| o]^JL7)- ^Vfe 7l^^ ij.;^!^ -^t^t!:. tf^ £.^1 . ^ ^>7l 

<24> o]^^ ^^^7l ^ ^^<>fl>Hfe €"?! .7l:5^, ^7]. 7]% ^ 

^^Sjol ;^ll tifl^i, >^7l 71^ ^^^^<^ ^-^^ ^J-71 ^1.1 U^Sl<H 

51:S:KVji ;<I12 ufl-a, ^7] >Hl nfl^^ ^3-7! ;^l2 v^^o] iil^KM «^ 

^ A>o]^ <?^^*m 7>^1^ ^dt ^q-, -3-71 ;^11 ^7] :^12 Bfl^<>l 3aA>*> 

7>;^]^ «<J-«g= if-*>^, -^71 ^db 7}^ ^ ^is. 

^7l ;(1H ^71 ^711-^^ 

7>^ ^d^^ ^ «>v+* ^^J*>^ S^:^l^iBl 7^^ ^>^^t^. 
<25> o] nfl, ^71 m ^9^^^ M^}^5L $10.13^, ^7] ^7^^ ^ ^7] ^fl 

^ f^^^V^l ^7fl-f-siJ- ^^^^ 7H^ ;*113 wfl^^ i^^V^ ^<^1 

#ul, >a-7l ;^13 tifl^^ ^^*>^ ^ 7l]^ ^7] >lll tifl^ A>o-|ofl 27B7> tfl^l-i- o]^ 

^ Si^l^, ^^^V^ ^ 7fl^ ^71 :^ll Bfl-*! AH«il) ^^1§>^ ^ 7flfi1 ^7] 
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<26>. a.. 7^7] ^3] ^7] tifl-^. 7^7] ^7] :^]2 Bfl^ ^ ^7] ^± 

m ^y^^ ^7] ufl^, ^7] :^]2 ^ 

^^^•AA ^71 c|-Hi^ -^71 A2 n%^^;y^^^ ^71 €4 ^-^H 

^ $1^4. ^7l ^^fe 2-A-lai7V £tcl-7l 5|<H sife ^o] h>^31«Vt::i- 

<28> >a-7i 2i-4i €7fl^^ >a-7i -a-^v^ 'y=^^>^ 71-^ €7B^^ 

7>S 1}-^ €7B-¥-# ^^9 6.5. -Sfl-Q^ tfl^^ ol^^ ^7fl^l- i^^^ ^ 

■i-<H7> ;^7l :g.7fl^^ ^^3)- ^3-71 A>ol7l- ^ 

7l iq-el-I- o]^^ ^7fl^, ^7l ^^^^ -^i^^S. 3^31 -l" 

«H7> ^Jl. ^71 71-S. «cJ-*j= ^7fl-^<^lAi ^7l <?>^^^ Sj-Jl I-Ol^ T:f€- 

«<}-^ ^n^^ "^A^ ^^1^. ¥ ^^V-^d «^«^ €7fl^ A>ol7]- Cl-Bll- O] 

^fe ^2 ^7W, ^7l 71-S. €7l|^c»j|^ >a-7l tlr^^S 4^ %<^7\ Si 

JL -S-71 ^12 ^A^■^ ^^-a ^fe >I13 ^7|j^. ^ -^71 -^.^^ ^^^1 

^^6.5. S|.J1 #0171- ^i, ^7l A^ ^^'^I'H Sl-JL l-o^^ 

75-8 



^P20020058994 ^^>: 2002/11/25 

cfe ^^^^ ^7ll^sq- ^c^ 9X^^. o]m ^ =i7ll^ >^M7> 

<30> SE, A>^ tt^-^ ^7fl^^ ^7] '^^•^l^i tq-^ 'a^^ •^*l-<=«^ 

^^l^^*>fe ^^12 ^7ll-f-» .3.^% ^ Sit]-. 

<31> ^, ^7] €7fl^^ ^71 4^ "^^i ^^«^ 

1-<H7> ^^t^, ^7] tg-^ ^7fl^^ f^^oi). ^7] rl-^- "^^.^>ol7> ^ 

7] ol^^ ^7l|^, ^7] ^71 7\S. ^7fl^^ «j= 

4^ #<:>17> $i0.ti^. -^71 A>-^a Wj-*j= :S7fl^fi1 ^^^j- ^^-71 7>S. «<J-*J= ^7l]-f-^ A]-. 
ol7> ^7] r^^M: '=>]^^ m ^7fl^, ^ ^db "S^oll^i '$>^-^ 

s. €-<H7> ^3., >a-7i tf-i- ^^'^'H s<H^ t:!-^ AV-a ^ 

7fl^5il- ^3^^ <^11- ¥ ^<J-*j= ^7B-^ AVol7> C^Sl* O]^^ ;^]3 

€7ll-^» ^ 9X3., ^7] ^7fl^ ^ ^7] m ^711^^ <a^^ ^O] ^^o^ 

<32> a, -^71 A>^ ig-^ ^7fl^^ ^7l ^«l-<=^ 

1:0^7> 9X^^, ^71 A>^ «j-*J= ^711^31 ^7] A>ol7> ^ 

7] o]^^ :i7fl-^, ^7] ^4: "y^<^>H ^7] 7>S ^7ll^« ^ 

«H 4^ *<H7> ^7] A>^ €7ll^Sl W^^- ^7] 7>S. 13-^ ^711^51 A> 

^U} ^7] cfell- ol^^ ;^12 ^7fl:^. ^ ^^s)c>1 ^^1^ ^7] ^q- ^ 

75-9 
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<33> : ' ^^tb S.^^ ^oLS. ^Vc^ ^ ^^Sl ^aH6{| tfl^>c^ ^ #t^ol ^«?|.^ 7]# ^ 

^ 7>^1 -^olt!: ^Bll^ ^ ^O.t^ <^7l<:>flAi ^T^^V^ ^A]c^H] 

• 1=!-. ^'Hl'H ^^c^ -B-^>^ ^^"^ tH^fl^i^ £^ -i-^cf, ^, 

<=g^. * "^^]" 9X^^ « ^. <='m -^-^ "tiVs. ^ofl" 

^o] tf^ "ttVs. -^I*^!" ^cfJl ^ i4|<^^ ^:?]r<fl 
<35> nsl^ 5.^^ ^JLS. *H ^ -gAle^lofl nj-^ t:^-^ 3£.^tl S^l ^^^1 

<36> S. 1^ ^ -M'^^H'^ ^^1^ :^S.£.oli:^. 

<37> 1:^31 €>««HH K'^] =^^]^ m^^l^iB] 71^31-, olsq- tfl«^^> 

^(Vc0in)7> ^7>^^ -B-^l ^^^ol 7fl<im^3}- U).^*>7fl ^-^^SjOl ^tf. ol Pfl, 7\]o] 

M-a-i: -^^^V ^^7V ^^s\JL, t-floltj^-i- ^*M^ ^:s:7V 

^1 ^^^^^ 7l^ ^^7> ^7m4. <^^ofl^ 7ilol3^«>ll <a^5l<H o;t^ 711 

<^l:^ i5fl<^lEi'a«^ Xil^ ^ 

<>1 ^fe- ^^-§- m^;^l:±:Bl (Pixel TFT)fil- TflolE^o)] <^^^o] 
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TFT)7]- *>u|.^ ^^^£1<H ^cJ-^ >IH -§-^^^ 



^^t-fl ^j-^ >fl<H sl*V<^ ^;^l-7> -id^^V* 7>;^liH^ 7l$ ^^-^ 

^^^K "«j-«J= ^^"<^121- ^t|-.)7> 71^ 





20020058994 %^ ^7:>: 2002/11/25 



= ^1^1 ^<^^ ^di7>.^^ ^o]JL, TflolEcfl ^(on) 

7}/^7}^^ 1}-^ ^^-§- S^^l^BiCDCE TFT)7> U-^ 

^ AVo]^ Cdp^^V ^^sf AVo]^ -g-^ Clc^ 9l4 

Voce > Vp ^ ^^-§- e^^i^bicdce tft)7> ^ 

^^(floating) ^Bfl7> ^cf. ttj-E^-A-l ;^^7]- 
^Tfl ^^*>i:-lBl-£ ^^7> >a-Bfl» 

711 ^. ^^-§- S^^lriB] (Pixel TFT)7> :^-^<:>l 

^^^>» -B-^1«H 'S-'s^sVtII s^s. ^;^^* ol-8--g1-'=>^ 

<4i> vfl^ ^^7i <a=Ta-^ ^^-g-^ 

<42> 1 

^^S. <?^:i£)o1 Xlfe ^51). ^7H^, i=Oolul V_C = V_0 , ^ ^^7] o^^^ ^ 
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7] ^^o] ZLtflS. -B-^mi:;!-. o]^ ^Bflofl 5^;^^ ^^cr^ ^n^;^] ;^^ofl 0^7} 

4^1- B£^ -SlBl^rl-. 

^ ^H^ ^^^l^ ^^^^ ^^21 o>^^oi ^t]-. 



S. 2a^ IIb-IIb'^3|- IIc-IIc'>a<^ tfl^ ^^S-olcf. 
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<52> 71^(110) ^<^1 7llolE^(121)ol ^JL, 7flolE^(121)3j- S^V^VS.^ 

. c|lolElAd(i71)ol ^>^^S|«H 9X^. 7(lolE^(121)3|- r^lolBl^(l71)^ a^S. Sl^ 
o]s.ol jii^>^Vc^ o]^^ '^^<^1^ TllolS ^^(123a). ^Il ^^(173a) 
^ ;t|1l ^^o] :^^(i75a)o:i 3it4» 7>;';1^ Sj-^i::^^^ >ll2 7fl<:>]H 

:d^(123b), ?a^(173b)' ^ ^12 €^(1751))^ 3^;^>» 7l-:^l^ 

<>\ ^^.-§- S'a^l:itBl7> ^q-5^/^^^£l<^ ^Jl, J^H €^(178)^ ^iii 

(190)<5l 9X^. o] x^^ S^^l^Bl^ ^^(190)-i: 

^^^^7l ^-5!: ^<>1j1, ^^-§-^^ S^^l^E^^ if}-^ ;*IH ^^(178)-i: 

^^^^^7] ^<^m. ^^-§- TflolH ^^(I23a). ^ 

■^(173a) ^ ^^(175a)^ sj-i^S^ 7ll*^lM^(121), t^l 01^1^(171) 

^^C190)<:>11 -^^islol ^t:!-. «<3-^ 7\]o]E. 
(123b), ^^(173b) ^ H-^fl^ ^^(175b)^ z?-^!- 7\]^]m^il2l), ^ 

-6-^1 ^^^(131) ^ n}-^ >IH ^^(178)<^1 <^^^o] 9X^. 1}-^ ^1^ €^ 
(178)^ ^;^>S1 ^;^AV(pre-tilt)» ^l<^^>7l ^t!: ^'^S'^ ^7>%«i> 7l 

^ ;a^(270)3|-fi1 A>oH tg-ej: ^^^t!:T=1-. «>^7lA-l ^^^(178)^ 

i^H^^lt-l-acm)* ^^^*>fe ^^l<^l>^i 

<54> :^c^ 71:^(110) 7}S. IJ-^^S. Tflo] e^(i21)ol t|^s)<i1 ^^Ji, ;«lll ^ ;^12 
7]]olE ;^^(i23a, 123b)<^l 7ll<^lM-a(121)«^ <d^^^ SE ^<=i 7m(110) 

■fr^l ^^-^(131)4 -fr:^] ^^(133a. 133b, 133c, 133d)<^l ^^^sjo^ oj^i^f. ^^-id 
(131)^ 7>S. Hj-*j=^S. -^a^^l ^ ^12 -fr^l ^^(133a. 133b)^ -fr:^! 
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(131)^S.4b] Afls. '@<H SlT=l-. >I13 ^ ;^14 -^^1 ^q-(133c. 133d)^ 7}S. 

^^^s|o1 $ijL -fr>q :a^(133a)3|- :^12 ^^(133b)^ <?i^«1-ul ^i:!-. 
7l]ol:g. Hll^Cm. 123a. 123b) ^ -^^1 flfl^(131, 133a, 133b. 133c. 133d)^ 
T^]^ n .31* ZL ^ela.^ zi ^^s. c>l^<H.;^ 

*^^<^ ^^^^^ #E| ^>^^ol -f^^ Cr Mo ^ -^^i. «>14;<^:3 

^ ^^<^1 Al afe Ag <^l^<H^lfe >1]2^^ o]^f.o.^ 

5> TflolE Bfl^(i21, 123a, 123b) ^ -^-^1 «1]^(131, 133a, 133b, 133c, 133d) ^ 

^<^^ 7fl<*m ^"?i^(140)or^^^5l<H. ^1=^. 
6> TflolE ^o^B^-(i40) ^ofl^ ff-^ :f-fi^ ^£^5. ol^o^^ ^i£^l#(151, .. 

154a, 154b, 155)^1 9X^. ^£^1^(151, 154a. 154b. 155)^ Je^x]:^ 

^-^^^ ^11 ^ ^12 ^fl^^ ^£^#(154a, 154b)3|- t-floltl^aCm) o}^^ 
^^1*>^ t^lo]E|^«. ^S-^lf-Cm) ^ ifj-^ >1]<H ^^(178)^ -fr^l ^^(133c. 133d) 
^] M^}^}^ •^-^'^I'H '^11: ^}^]^ Ji^^1-7l ^tb mL^}^ ^^^W 

(155)^ ^L^^tf. ^£^1^(151, 154a, 154b, 155)^ ^^<^^ ^elA>olH. 5£fe 

£^s1<H 9X^ n+ fl-^ ^^^^ 

^#^-(161, 163a. 163b, 165a, 165b)<:>l ^^^5)^ 9X^. 
'"^ ^##(161. 163a, 163b, 165a, 165b) ^ 7|)<^1S ^0^^^.(140) ^<>|)fe t^Ho] 

Bl Bfl-^Cm, 173a, 173b, 175a, 175b)ol ^'^^S)<H ^X"^. ^o]"^ ^fl-aCm, 173a. 
173b, 175a, 175b)^ ^^^^S. ojo.tJ^ Tflo] e^(121)3I)- ia^>§><^ 

^S^^Vfe cfl<5lEl^(171). c11o]ElAl( 171)0:) ^^]o]i^ ;^^«J-A^ :^2.^(163a)2^ ^^4^1 «?! 

75-15 





• 
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2002/11/25 



^^(123a)<^ tfl-sVo^ ;mi €^(173a)^ ^tfl^ ^^f^(165a) ^^<H1 ^'^Jsj 

<H ;^lll ^^(175a), TflolE ^^(i23b) ^^<=>il>H t{l^e>ji 

^^f^CieSb. 165b) 9X^ ^12 ^•^(173b) ^ ^l2 ^el]^ ■ 

•(i75b), >ll<>lBl^(171)^ ^^^o] 9X^t^ Sli\^S.^^A ^SLMr 



5ll4. «fl'?d(171, 173a. 173b, 175a, 175b) ^ ;*lH ^^(178)^ 

^^<^ n^-el-Hfe l-^l ^-^^ ^^J^l Cr JEfe Mo ^^S. ©l^o^^q^ 

^llf-^, ^-a: Al SEfe Ag ^-^.S. ol^ol;^!^ ;t|l2#^ ol^f.^^ fg^^^ 

<58> c-flolBl wfl^(171, 173a, 173b, 175a, 175b) ^^]^ fl-^ -H-7l 

s. oi^oi^ :e.:£Bi-(i8o)oi ^^^5|oi ^tf. 

<59> lis^(180)ollfe >lll ^.^'^l =.s]xfl^ ^#^(181), TflolM ;io^nl-(i40)<^ 

£ ^^^51<H -^^1 ^^^(131)^ ^^^^ ^#^(182). ;^12 

(173b)# ^^^(183), C^l^lBl =Slxfl^ ;^^::ii.(£Al^:>;<l g^^), 7n<il 

S ^'a^(140)«^£ ^'^^^<H Xl-^^ 7fl<^lM 3tfls.* S-Bliflfe ^^(:£'«^1*V^1 



^^(178)<*1 ^'^^sl'H 5^1=1:; ^1 ^. 1}-^ ^^(178)^ :*I12 H^l^l :^^(i75b)3j- 
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• 
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^^^m. ^ 9XSLr^. ^^^^ 2mm>60itfln* ^^^l .^^t.^. 0.5min>15iMn o]^<^ 

:a.:^^(i80) ^«^^ ^#^(181)» ^^(I75a)4 9X^ 

^ ^7^^ X^> S.^^ ^7fl-f-(191)sq- €7]1^(192)# 7>^lfe ^^(190)<^1 ^ 

.^^^<H tH-7flsi x;^> a.<y= €7l)^(i9i)fe ^^(178)^ X;^l- s. . 

'a= ^7fl-f (l92)fe ;^13 ^ ;^14 -fr^l -§-^ €^(133c; ISSd)^!- 

^^it^. >IH ^^(178)^ ^7fl^(I91)^^ o}-i^^ 44(190)^ ^7l)^ 



(191) ^€^31- ^711 $i<HAi ^^(190)4^ AVOH 

7M^ #^7l-l- ^^^tb^-. 5E a.:£B]-(i80) ^<^]^ ^#^(182, 183)» ^f-^M :^ 
^^(131)^- ^^(173b)^ t^el(92)7> ^^^£|<H 

at!-. :e.J:^(i80) ^<^^ ^^<^ TflolE ^ e|]oiB;| j^^sq. 

'=^7]A-1, ^^(190). xq:e](92) ^ 7\]o]^ ^ 

i^fl*^!^ sfl^fe- IZO( indium zinc oxide)S ol^<H^ Si^. ^^(190), db^i 

^Bl(92) ^ 3^:E.fe ITOS. ^A^^ Sitf. 

^^l^'^fl'^'i, ^^(190)^ 2l-4i cf^^ :db3E.Tifl^^^ 1:^31-71 ^7fl 

^ 3ill€(191. 192)* 7MH. olf- >lll ^7fl^(l9l)^ «J-*j= ;^^(i78)3l- ^^sjo^ 
^al, ^12 ^711^(192)^ ^^(133c. 133d)3f ^^:^<^ 9X^. ^, Sa] y^^] 
» ^«=fl^i ^ «c3-^ ^^(178)ol ;^ll ^7l]^(191)« ii#5)<H 

IJ-*^ A'^ €#(178)4 >l]l €7li:?-(191)l- wfl<it!r4. €#^(131)4 ««}-*^ 

€#(178) A>6loj) ^g.^ ;,flo^ ^fl<*lBl ^1(171)4 



• 




120020058994 
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^± €^(190) A>ol6fl ^± ^^-g. E^;<]^Bl§ -a^-Sl-P^, ^^(190)3)- HJ- 
tg: piflol ^^-(178)^ <^1^3£^ «fl^m^. 

<62> tb^, ;(ll<>| ^^(178)^ 7)1<^1S till >?d( 121, 123a. 123b)3J|- ^g:^ f-*!!] 

^£ ^i:f. a, «<}-*j= ^]o] :^^(178) ^.2.^(180)^ ^ll^l^H ^^^^1: 

<63> • • «. 7^(210)011 cfl^^H # ^^^c^. 

.<64> -frel.^s] ^f-^tb 7^(210)^ <^}n ^<^\ 

^71 1:^ nflEi^>i(220)sq- ^, ^, ^Sl ^^Bl(230) ^ ITO S.^ IZO -^^ 

^ H€ ol^o^^ ^■^(270)01. ^^^£|<H $X^. 

<65> ^^^(3)ci] 5L^2i)o1 ^fe ^T]-^ :^^(190)5i|- 7]^ ^^(270) 

€^l7l- <^7}^:^] Zl «<3-*j=:^]-7> 7]:^(110)3]- 7l:^(210)<^l tfl*>c^ 

'^l^S.'^ «1]^Sl<H 511^, -B-^^ 7}^t].. 7^(110)51)- 

71^(210)^ ^^(190)ol ^^^(230)^ tfl^^Vo^ ^^^l-Tll ^m^ti-. 
^]^7\] m ^ ^12 ^7B^(191, 192)ofl s!\t}c^ t\.^S] ^^v\]o]o_s. 

SE, n}-^ ^^(178)<^ S.'fl^ ifl«=11>^i tifl-^^^l 

<66> ^ollAi^ oja:^ o.^^ olwj-^^^ 7>^H 7l:a:(110, 210)oj) tB^^H 

(110, 210)011 tfl*H tifl^«1-<^ ^^#(3)* ^^^^ 9X^. 
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<68> IE 3a i^^l £. Sdfe ;*lll -^AHloi] ic}.^ cjtt^ 5_Al ^^l-g- ^-^s^- Eigxl^ 

S. ^%^^JL T3l-4i3* /^l-g-tt 4:51 ^z)- o.^ ^<i^ <M2i-*><^, 7l 

^(110) TflolM^Cm), 7l]olE sfl^(iEAlSl-^l ^ TllolE ^^(123)* 

«>fe TflolE Bij^s). -B-^l ^q-^(131) ^ ^^(133a, 133b, 133c. 133d)^ 5.^^> 

<70> t).^, 5. 3h<^ 4^ :y:Ol, 7llo]E, ^0^^(140). W]^^ fl-^^ 

"?1(P) nl-^sl lr^#<^l Jl^^S. ^^^o] h];^^ 7]^ 

4: «5l^*H 1.500 A 5,000 A, 500 A tfl^l 2,000 A, 300 A 600 A 

si\ ^TllS. <?a^ ^^^>al. ti>^H:» ol-§-^ ^2^- s.^^ n]:^^ 

fl-^^* ^B\^^}c^ ^^f-CieOa. 160b, 161)if al^^ fl-db^ 

(151. 154a. 154b) ^ ^^^1^. 

<71> 0101, £ 3c6ll S.^]^ Vi[Si\. :^o]^ Tr{.^S| ^3JlBl^ -f-S^ ^J-^^O.^ 

1.500 A ifl^l 3,000 ASl ^TflS. ^z^^ o>^3.» <»l-§-t!: ^^^S. i^fl 

E^^^^H t-j]olB)^(l71), di^=^ ^^(173a, 173b), ^^]9l €^(175a, 175b) ^ 

^^)# 3L-^^^ no]^ Bfl^sj. wj-®j= ^^(178)^ ^^^^4. <>H 
, ^^(173a. 173b)3|- ^^(175^, 175b)^S. 7}^^]7] ;^-)-sJ-a^ ^^f- 

(160a, 16Qb)* <^42^-«V«=H €^(173a, 173b)4 S.efltl ^^(175a, 175b) 
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£.^14(151)^ S-SltflJL «a=^^S. ^^^''^ ^#€^(1633, 163b, 165a, 165b)-ir ^ 

c72> o]ol, ^ 3doJl tiVsq. :y-ol, ^o. ^^^^ 7}^M. ^^o] -f^^ 

7l 1:^* £S*>7lu|- SEfe 4.0 SiOF, SiOC ^sij- ^ 

182, 183)^ ^^^^i^l-. . *^ . . 

<73> n>;^l^o.s. S. 2a'^ £-^1^ i3>«q- ^g:o],.400. A ifl^l 500 A ITO Sfe IZO 

^^^^ iJ>rii3» ©l-g-^ ^^^S. ^2^-^<^ ^^(190), rt^i ^ 

^ 1=1-51(92), 7\]o]E. 2||:e.(£a1*>^1 ^ t-llolBl = ^ 

<74> oiel-^ ig-i^^ ^oflA-^ ^Tg^ w]-<4 :y:oi, 5ufls1 p>^aL» <^]-%-^^ ^^<=^ ^ 
7ls ^4. 

<75> £ 4^ -S- ^^S^ ;tll2 -^^HHl S^l ^i^l-g- «1-^ H^xl^iiE] 71:^^ afl 

^^S.^ S^jfl ^^ViJiS. ^^.^s. M^^^l^^E] 7l:^oll til-SH 
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<77> E|]<^lBl^(i71), iS^^L ^^(173a, 173b). ^-^(1753. 175b) ^ t-flolB] afljE. 

(179)# i^^m no]^ >iilo1 ;a^(l78) i^fl^^S. ^ 

, ##(161. 163a. 163b. 165a. 165b, 168)o] ^^^sjo^ o;^^, ^.^]2 ±^ ^^illSz. 
173b).5i)- ;^U.^ ^^91 ^^(175a. 175b) ^^^l^. :^]^ 

r 

\ . ... . • 

«>uL .fl-4i#(151, 1543. 154b. 158)H i^o]e1 ufl^ ^ . €^(178)3i|- -f^ 

<78> S. >fl<^lM 3^ = (125), s||:E.(135) ^ cflolEl ^^(179^ ^S: 7\] 

olE 3^c(95), 5^:E.(99) ^ ^2: t^o]^ 3i|l = (97)7> S.><\^c] ^tl^^ 

<79> ^S)^ o]5^^ ^2,^ -^^1^ 7Mfe- E^^l^iEl 7l^^ ^^fl^: ^^^^ ^^}<^ 

<80> IE 6a S. llb^ ^ ;^12 -^AHofl 6]^;g s.^] e^;^] 

<8i> S 6a ^ 6b<^ S-^lt!: ^^,1 . >ill ^^Hl^ ^"^^Tfl Al Sfe Ag ^ 

^^*>31 A>^ ^zl-*H >n<^lM'«d(121). 7\]o]E. 2|) = (125), TfjolE ^^(l23)-i- S. 
TflolE afl-a4 -^^1 ti1|'a(131, 133a, 133b. 133c, 133d)^ ^'^^i^. (>i|l 

<82> cf-a-, S. 7<'11 £Alt!: w]-^ ^o], ^2). fl.^,^ 01^0^:51 TflolE ^oiB^(i40). ^1^^ 

^ 7f:5i#(150), -i-^l-S. JL^SlS. al^^ ^##(160)-i- 

7]^ f'^'g* «^l-§-*><^ 1,500 A tfl^^l 5,000 A, 500 A 2.000 A, 300 
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A ifl^l 600 ^^IS. ^^^3L, Al Ag ^^S. <:>1^«H^ S.^^] 

^(170)-i- ^^^n^ ^^-2.3. ^n^JL. ZL ^<ifl ^^nj-(pR)^ 1^ xfl^l 2/flnfi1 ^ 

<83> ZL ^, n>^a.» ^«>o^ ^^^(PR)«:'11 2:A1-^ ^ ^^*l-<>^ . £ 8a ^ Sb^ll S. 

«>4 ^€(PR)^.^^^^i^. 5^^(PR) ^<^>^^ .^4 :e 

^^1>ie;)^ ^11 ^-¥-(0, ^ dt:^i ^^(173a, 173b)5i|- s:^^ ^^(175a. 175b) A>o]6i] 

7} 5)5.^ SVi^, 7]^- •¥-^(B)Sl 2.^ >^l7l^c|-. . o] i^j , 5fl ii:^(C)«:^l >^ 

o\ 9X^ ^^^^ ^^^5^ c^olB^ iafl<A^«-(A)ofl ^o> ^^c;\ v]^ :^6{| ^ 

^z^- ^^oflA-lo|. ^:^oi] rtj-s^. cfSTll ^}c^cy ^7;>fi] ^^1-^ ^ 

1/2 ol§>s. *>fe ^o] wf^zJ-gJ-D^ , ofl» s.^, 4,000 A o]^d] ^oV^ii|..(>)l2 

<84> o]s>j- :a:o], ^^]ofl 45^. ^z^]^ ^^^^S. <^i^ 7}^]?} 9X^ 4^ 

^ ^^^^WM- ^^^^^ 
<85> ^1^, ^H«^1 ^^1^ 541^^ ^ ^oluj. 34]^ AH^ ^ 

p>riiSl- ^4^^ S^«>7l ^§>o^ tf^ ^al-i:^ 7Hfe ^^-i: o]^^ 
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S. 7>^^ ^^<^Ai^ ul^;^>7> 71^ ^^t}-. o]o1 ^^^^ ^-^^V^, ol^ 

#^^o| x.>^a.^ xy^^\^ i^^^ -^^a-sfJi # 
<=>H. 3ie€(PR) ^ n -sV-^^ i^^^]#(i70), ^^f^deo) ^.^ 

£S||^(150)«^ tfl^ ^zl-ri: ^H, ciflolBl afl^-^CA)-^^ t^o]^ tifl^ ^ d 

S>^^ ^#^1 ZltflS. Sas, 5flii-^(C)^fe ^£^f^^ ^<i> Sl«H<:»> «>i^, 

^^(B)<^lfe 37fl #(150. 160. 170)0] 3.^ n]7]^o] n^]^ ^^a^CMOH 

■s}c^ H ^:?]:#(160)^ i::^^!^^!.. o] 5i1-:^o11a-1^ ^<il -^Iz]- 

^cJ-'a* 3.^ 4-8-^ ^ SiAD^. oliiD £^^^^(170)^ 3fl^(PR)^ 7^^ 

^A^^] ^fe 2:?i*H>«>i ^-sl-^ ^o] ^rf. zie1u|., ^^i-^ ^-f £^^^-(170) 




75-23 




20020058994 #^ <^7[: 2002/11/25 



^^(C) ^^^31 ^^Tfl *><:^ o] ii^:^6\]A^ ^fl^^(C) ^^^o] ^]7]S\c>] 

(.171, 170a. I70b)3l-" >|H ^^(178)^*^1 ^Jl 7]^ ^^(B)^ 3.^ ^] 

• 7l2Sl<H ^\^^ ^^^(160)01 ^^^^t\., o]^ vi^^^ Sl^^] 3i|l^(i7i, 

170a. 170b)^ ^^(173a, 173b. 175a. 175b)<^] ^el^^l 9^^^<^ 

^fe- ^1^*>^ nll^(171. 173a, 173b, 175a. 175b. 179)^ ^EBfif 

<9i> c]o]^ Si 10«^ avsij. ;y-oi, 71^1- ^^(B)^ ^^#(160) ^ n ^ 

^ ^]^'^ ^f-riif'(150)^ ^lim^(C) ^^^3). <*qz^- ^Ajofl 

^llTl^r^. o] icDo^ ^2^^ atfl^CPR)!!)- ^a.f^(i60) ^ ^£.^1#(150)(^S.^l#3i|. 

^«M<^> 3^^(PR)3il- ^S.^]^(150)ofl tfl^ .i]zl-al 

SFe^ 02^ 7l^» ^V-g-*}^ 71^1 ^zl-^S. ^ -ilz^-m ^ ^rf. 

3fl^(PR)3i|- ^S.^^(150)<H1 tfltb ^-f ^ll^^(C) ^ 

^^1^ ^£^1^^(150)311- ^:^%-iieO)^ ^tb ^2). ^TlM- ZLjac^- ^l-oK]: ^rl-. 

<92> ol^Tll S. 10<^ i4e}i^ wV^q- ^o], ^fl^^(C)Sl ;a-^B]-o] ;^]7]S\o] ^:i/ = 

2fl^-§- 3ifl^(i70a, 170b)ol ^e^-Ji, 7M ^^(B)^ =§##(160) ^ ^£^«0# 

(150)0] >ll7l5)o1 n ^}^^ 7\]o]m ^o^B}-(i40)ol S-5l\1:^-. tb^. tflol^l wll-<d-^(A) 

^ ^^1 ^Z>\]7} ^^Mt^. 2£^. o] c1.;^HlA-1 ^:£^fl# ^ifl^dSl, 
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154a, 154b. 158)<*1 34)^(151, 154a. 154b, 158)^ ^<^lfe 

(161. 160a, 160b. 168) ^>^^S|<H $X'^. 

'=>fl^ (ashing)* ^B^^(C)^ 4i^/:= i^l^-g- 3E.^^1 34|€(17Qa, 170b) 

^ Sfl^-^(C) S^ofl ^o> ^^u^ ^]7l7ll- . 

cf^. 5. 11a ^ llb«^l S.Al^ uVSt). :y:bl ^flii:?-(C)fil db^/S.^]^-8- 
(170a. 170b) ^ :i «>^'s^ di^/:£^^-g- 3^^(160a, leob)* ^^^^/^ 

-i^z^-^ dL^/S.Blltl-§- SL^n] 5^€(170a, i70b)2l-. ^^f^ ?e^(160a, 160b) 

170b)<^ tfl«|j.«<1fe. ^^f- 3ll€(160a, 160b)<^ tBtf|>H^ ^zj-jos. 

^£ ^cf. ^;^>fi1 dx:i/:E.5l]o1-g- 5.^^] 54|^(170a. 170b)3i|- ^^f- 3t|j^ 

(160a, 160b)^ <i=]2l- ^^wl7> €■ s:?i*H^1 ^^^-^ ^^l ^V^^l^M. 

21- ^^wl7> 3.Pq ^-f -iizi- ^^-i: ^7l7> ^^^^ 5iflTi:f-(c)o11 ^fe ^S.^ 

(154a. 154b)^ ^^^1* S^*>7l7> ^71,t^^o]c^. ^^z^-ij. ^:z:^^ 

^Vfe ^:^V^ ^-f<^l^ ^^l-sl^ i^/^efltl-§- £^^1 3i|l^(i70a. 170b)^ 
^ ^zl-sl^]^, 3^€(160a, 160b)^ 7]^ ^^^^^ ^^B.S. y^"^ 

S-O^^S. ^*<H^^. ^##(160a, 160b) ^ 3i|ji^(i5ia, 151b)* ^ 

^}-%-^^ 7l^fl^ c^]S.^ CF4sq- HCl^l 7]^u|- CF4Si|- 02^1 7l^» # ^ 

$io.TJ^. CF4i4 02« ^^V-g-^V^ ^^fl^ ^£.^1 54|€(154a, 154b)* ^ Slc^. 

<>H. 3^€(154a. 154b)3l ^^7> >ll7li|o1 -f-?^?} ^6>:g ^£ ^^.o^ cflolB] 

afl'a^(A) ^^^(PR):£ oH TflolE ^ 

^^(140)ol ^2^S\y^] a^i^S. l3*Ho> §].c^, c-HolEi wll^^(A) :?J-^^(PR)ol <i1 
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^s\o] ZL -ffl-^fil ^o]B\ tifl^Cm, 173a, 173b, 175a, 175b, 179) ^ /^H 
(178)<i1 :E.Emfe ^s.^ n^o] ^o] ti>^^l^^ 1-€:<^14. 

<9S> o]^7fl €r>^, ^^(173a, 173b)3l- ^r^]^ ^^(175a, 175b)«=»l ^el^^^i ^ 

<=>]^ al)^(i71, 173a. 173b, 175a, 174b. 179)3|- :p. ^}^^.'^#^ 4^(161. l63a* 
163b, 165a, 165b) ol :g:A^^t}-. ■ ^ . • . ... 

<96> Ti>xln^:o.s. PflolBl 'iafl>«i:^(A) OL^^^, zio]^ Bfl^:?-(A) 

^m^iO iii^/S.2^1^^ £^^1 SB € (170a, 170b)*/iill7l-?b ^ =L ^S\^ 
160a, .160b)* -i]^^7] ^ofl ^£ 
<97> ^<^A^ ^Tgtb ^2|-* iiLxflS. *>7lv)- ^^Z?"^* A> 

-8-1- ^ ^i^l-. ^^V^ ^-f "^fl^ tb ^21-^* Af-g-^VSS. ^^o] }3]M^. 

^l^^. "a^^ #7]7l- ol^cf. :^7\^ ^^^]^ ^717]- 

^^o] :^^>o(i wi^H 

<98> t^-^. £. 4 ^ 5. 5<^ SAltb H>S5l- ^<il, a-Si:C:0 ^ Hfe- a-Si :0:F ^■5^. 7] 
^ ^mcw) s^^H ^^^^]y']7]^ ^^fl-^ ^7l €«3l a 
^ o>^^:^l ^i-sl -B-71 1-^* Sieyc^ ^5:^(180)* ^^^tti^. nfl, 
a-Si:C:0 7liJfl >S-tfls1 SiH(CH3)3, 8102(^3)4, (SiH)404(CH3)4, 

Si(C2H50)4 ^-i- 71-g: di^iS. A>-g-§>ul. N2O O2 "^^A^ Ar He € 
ttb 71^11- ^zj-tbrl-. a, a-Si:0:F ^-^ ^-f<^^ SiH4, SiF4 ^<^1 O2* ^ 

7>t!- 71^-i- ^Bl^-H ^^^4. ^] ^. -i-^Sl^ lis CF4l- ^7>^ 
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<99> ol<H. 5. 4 ^ £ 5<^ SAjtV wV^ ^o], iJ:B]-(i80)* TflclM ^^^(140)3)- ^ 

^1 ^^^^ ^n^l ^^(175a). ^12 4x^1 ^^(173b). €^^(131), Tfl 

ojE 3^^(125). 34|H.(135) ^ cilole] 3^^(179)« ^^-z^- j^e^xfl^ ^#^(181, 

. 182, 183, 184. 185. 186)» .^^^^t:]-. <^M . h11:^<125, 179, 135)1- ^elvfl^-;g^^ 
(184, 185, 186)^ 2iiin>60iaii» ^^1 ^ ©.i^ . 0.5inin>15/Ezm '<^1'^^' 

<ioo i^V^Mo.^, 400 A^^^l 500 A ITOf^ SE^ IZO^* A>^ ^z^-^ 

^^(175)3)- ^^El^ ^^(190), 7fl<>lS-3flS.(125)5q- Tflo] 
S J^:e.(95), c|]o1b| b|| = (179)5}- no]^ ^S.C97) ^ dL^i ^^(173b) 

^ ^^-^dClSl)^ 91^^}^ ^Bl(92)» ^^itb^^f. (^14 Ti>^a.) 

<ioi> olt4|, ^^(190). JSLS 711 ^:^(95), ^o]b\ 3t|l:=(97) ^ dL^i 

421(92)1- IZOS. ^^^^-^ ^-f*^^ ^zl-^O-S. ^2^-6^^ Af^^ ^ o^o]/.^ 
o]^^ ^^^*>7l ^t!: '«'V^ 4^<^Ai :E.e1\f c-flojel afl^oiuj- tIIo] 

(HN03/(NH4)2Ce(N03)6/H20) f-o] at!:, ^^^^ ^i^J-^ ^db^^7l -^l^flAl 

^ IZO» ^^<^lAi 2001C ol§>o^ l^^oflAi ^f^«>fe ^<^1 W>^3)«:H, JZO 

-^isfl aV^*]-^ S.^ (target)^ In203 % ZnO» 5.^*>^ «>^^*M, ZnO^ 
^-ff-^^ 15-20 at% ^o] wl-^^l^ft]-. 

<102> iTOu}. izo# ^#§1-71 <m"t(pre-heating) ■§-^<^>H a>^*>^ 71^^13.^ 

^>-§-*>^ ^<^1 «].^3)*>D^, o]^ ^#^(181, 182. 183. 184, 185, 186)» 
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<103> 5. 5. 2a ^ S. 45. ^^Hlofl on:;g :^^]^ 

<104> 6\^3i\- ^o] ^^^6|1 c^:g^ E^xl^iBlS. ^^(178)^.iii-?1 

1511 o]Bl^( 171) oil e^^^liiiBjs; €-^(190)* ^r^^^V^H, 

^4(190)3il- >H<H ^#(:i'7|)^ €-t=i: '^•l.^S.^ ^AS.'J^ '-^^^ 

^ ^^(190)4 >*llcH ^#(178) A>c.lo:| ^^^>S1 ^^>7> tb^. 4H1- 

<i06> . :^^si\ Tll^lM-aCS. I'^-H Gate N-1)<H1 ^(on) ^«g-<il ?l7>^«^ ^^i" 

2:71 ^^Ol f^^^Cf. Ol-Bl-A-l ;^lol :^^Sl 2:71 tflZl"^ 5|-:5lO^ ^^j^. 

^^2). :y:7ll ^tf. o] nfl^oj) tflz)-^ ^dtS^ ;qiS6jl nl-s). ;^]6] ^^31. 

Al-ol^ ^^:^1-^ VDp7l- ^^€4. 4el->»-i. tflzl-^ ^4x«^l -ir^Cblack) 
^12:7> ^7>E|^ >IH ^71 ^'^^VtII ^-i: 71-xi 

Til VdpS. 7^711 €4. Vdp7> ^cffe >iH 

AH^ ^^^>7l- 3l-4fe ^o^s, o]^7^ ;*j|o1 ^q-6j| ^1 ^ ^ 

(lateral field)7> ^n7^ wfl^toi l-«?>>a^>7fl s)al, ^is. ^^^7l- 

*V7ll €4. * 
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<107> . Vdp^ ^12: ^^U-<^1 Cop^q- (Clc+Cst)7> 2) t ^^^jo^ o;^ 

:^S.<^ <?l7l-5|o1 ^oj.^ t4|, Cdp«^ ^5^^ ^^^S. Vdp^ Cdp7> 

^•i:^^ ^ ii:^ 7^7)1 ^1=1-. n^-el-A-l Cdp» .^7l1 §>7l ^8><:»^ ^^^a}- U"^ >fl<H 

^.^^o] ^5|-^>^ci] 0)5]^ ^^7> ^l^^^s: ^^<H1 '^•^^ ol^l7i i^§o]i::f. 

7l ol» ^m*}:^! ^^}c^ ^^•^'H ^-S**! <^1S1^ ^ 

^Qol ^>8*>^ tfl«la]7l- ^<^]-^tq-. 

.<108> ol^HlAi ^i^s>^ ;*l]3 -^^Ic^l* ola]^ g-^li- ^:t*>aL ^c^-. 
<109> 5. ^ ^x^o^ ;^13 ^>>l<^]oi] 6^7g s.x\ ^^lo; :^s.iET^. 

<110 ^ ^ig^ 'M'^H'^ S-A] ^B)- H^;^]>^Bl 7^31., tfl-^§> 

^]^^ 7]^<^]^ 7\]o]M^3\. ^o]^^o] J51^>*}o^ cg^^ ^Sls>al ^al, 7]^ :^ 

•¥l(Vcom)7> ?l7>i|fe -fl-y^l ^^-a^^l H-?3:*>7i1 t4|, Tflo] 

^S7l- :d^5)al, cH^IbI^^ -f-^l-o^fe -i!:£7> ^^^1=^, 

^1 ^^>id«Hl^ 7)§ ^^7> ^7>^t:v. z^- Tflolm-'d'Hl -il^EH ^fe 7)1 

<ilE cflolEl-A^oil ^^Elol ^ :^^6|1 cfill^ ^^c»l <^:^S\ 
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«H ^^-§- (Pixel TFT), >llolEAiofl <=^:^s\c>] oj^^ 7]] 

tflolBl^oll ^^sl<H 5^1^ ^ U-^ ^^'^ ^^s|<H 

7>xlfe ^11 ifj-^ ;*llci1-§- E^;^]^E^(DCE TFTl) >]\o] 

. TFT2)7> 2^2^ ^yS^^ ^^^Sjo^ ^t}-. -g-^^^ ^1"^ <5] 

<iii> :glS-£<:>ll^ M-Efvfl^l ^^VSI^q- ^ ^^<i\] 5.^1 ^ 

<112> o]&Jtl: iE'*^! "^^M ^ T^^^ ^-§-*>^. 
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Til olM-a (Gate N-1)^ ^^'^ DCE TFT13|- XE tFT27> ^j-^ 

1}-^ >^1<^ 2:7] ^"g-(VDp)^ Data Asif Data BS.^h^ oi7].£j^ 

^^-^^ ^-g- ^>7> e1:E-S- PCE TFT2» ^^^^>^1 
•^fl wl-SH ^<HS. 2flll o]^ Vopi-'^^ 4 9X^. o]^, ^>7l ;^]olE^(Gate ' 
N)*^ ^ ^7>5)c>1 Pixel TFT7> ^fl-fe- DCE TFTli}- DCE TFT2fe- S.^ ^S.S|ol 

€• ^4 Vdp« ^B^si ov^^^^ tt^^-S 

<H3> VDp7l- ^ 7]ls] ^4isl ^-g-ci] o:|^>c^ ^^Sjul, Cqf^ 371 

ofl ^s. ^;^1 ^7l n^d^ Vdp» ?l-f7l Cdp* ^711 % ^-fi.7> si*^^! «j- 

<114> Vdp7> 71:^15.5. -S-^ ^£7> «j=>S-£|<H 7B^€4. 

<115> £. 13^ ^:f. «j.^oil ^ 7]e:^^ 

«^<il«^l^i^ TFT^ <^:i^ ^^^1 >^>-§-^>^ €4. 

<116> ZIE^^ ^ ^^^1 ;^13 -gAHiij) tcj-a c^;^ a^l 53-;Sl^ ^B?- 7]%^ ^ 

5. 14 tfl;^l £. 17^ ^alS. -i^tlr^. 
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<117> s. 14^ m -€^1<=^H1 S^l ^^1^ tifl^l3Et>l^, £. 15^ J£ 

14^ XV-XV'Si'^l tfltlr Sl 16^ S. 14^ XVI-XVI'-a*^ tfltb ^^lE^lJi, S. 

17-er s. 14^ xvii-xvir-a, ^ xvir.'-xvir tfltb ^^3e.<*1t=1-. 

<118>. ^ ^T^^ ;*]12 ^A]C416)1 ic|.^ 6fl^ ^^1^ ^>«- 71:^4 b)^ P>^J1J1 

<119> ZL&l^. :5f|-:^ 7l:^<^l tfl^M #X -^^^r^^^tl.. . - . 

<120> • 7^(110) ^<^] 7llolE^(l2l)o1 ^^mo] oJ^jl\ 7)101^-^(121)31- iE^V^l-iE^ 

tfl«^lBl^(171)ol ^^^6] $X^, 7llolS>?d(121)3|- BflolEl^Cm)^ A-1^ ^^S|<H ^-^ 
^ ois-ol 33i^>*>c^ o]^^ <:g^ofl^ ;^li >jlolE :^^(l23a). ^fll di^^ 

(173ab) ^ ^-sH-y ^^(175a)^ 3^:^1-* 7V^lfe sj-db ^^-g- M^>^l:ihBls>l- >ll 
2 Tllols ^^(i23b), ;*lll ^^(173ab) ^ ^2 =bI1^ ^^(175b)fil 3^^>* 7l-;^l 
:^ll 1}-^ >lH-§- M^a^l^El ^ >|13 TflolM ^^(123c), ^12 €^(173c) 

^ ;^13 =5)1^ ^q-(175c)5l 3^;^>1- 7l-^lfe ;*I12 «<J-^ ^^l-S- S€^lriiBl7> zl-zl- 
^VM-i^ ^A^sjol :^]o] ^^(178)3|- ^db €^(190)^1 ^l-zl" ^^^^o] 9X^. 

^1 ^^(173ab)^ si^± ^^-§- je^^l^E^s). »li laj-^ ;5flH-§- m]-^ 

sM^iElfe ^^(190)^ ^i^^*>7l ^tb ^<^1:hi. ^12 «o>*J= ;^H-§- ^^-^ S€^l 
^Blfe >|H ^^(178)# ^^^*>7l ^Tii: ^014. ^^:^]^^ 
fil TllolE ;^^(i23a), ^^(173a) ^ S-Bfl"?! ^^(175a)^ «fl^ ^rii^^l 7)1 
olM^(121), cil^lBl^Cm) ^ ^^(190)<^1 ^^tslol ^cl-. ;^ll «v 
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^ :e^x1>:b1S^ Tflols :a^(123b), ^^(173b) ^ ^^(175b)^ € 

TflolH^Cm), «fl^ t^l^lBl^Cm) ^ ^^(190)«H1 ^:15)<H Sltj-. ;jll2 «^ 

^ ^H-§- :E^;<]-iB]o^ 7)lolE ^^(I23c), :^^(173c) ^ ^n^l 

(175c)^ ^^Sl 7llo]E^(i21), tll.<5]El>a(171)^ >|]oi ;^^(i78)ofl 

^7>^o> 7]^ €^(270)3)rfil AVoloil >1H :^:^]^ ^^^^t^. <^ 

7H «<J-^ €^,(178)^ cll<^lBl>d(171)*^^^*>^ ^T^l^il^i ^>^^^t4. 

<122> 71^(110) ^<ifl 7>S ^«j=6.S. 7)lolE^(121)ol ^^3£|C1 ^3., ;*lll ifl^l »l3 

7flo]E ;^^(i23a, 123b. 123c)ol Tflo] e^(121)o1] <^^^d\ ^cf. TJl^ls^ (121)^1 <g 
7fl«:>l:E 51)^(125)7]- <?1^5]<H o^z^^ VE. 71:^(110) m ^ ^12 

^^^(131a. 131b)3)- >fli xfl:;^! ;*|14 -B-^] ^^(133a, 133b. 134a. 134b)ol $i 
T^. ;*lll ^ ;ill2 -^^1 ^-^^(ma, 131b)^ z]- ^^5^ ^^^» #^5) 

<H ^-^M- ^^l^-^S^ 7>S. '^i^ ;*lll ^ ;^12 :^q-(133a. 133b)^ 

^11 ^ ^12 ^^^(131a, 131b)A 
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S.^n ^S. ^^^^S. ^o] Slcf. ;^113 ^ ;*114 -^-^1 €^(134a, 134b)^ ^S. Ij-^^S. 

^o] ^SLt^7} ^^S|c1 A].^ ^^6.^ -go! o;tcf. >fli -B-xl ^^>a(131a), ^11 ^ ^13 
^^(133a, 134a)-^ ol^<^;^l^ :^]2 '^^] ^^^(131a), ^12 ^ 

^14 -^^1 ^^(133b, 134b)^S. «^1^<H^1^ n]2 -fr^l Wfl-^fr tiV:^ cfl^l^ o] 

:^1<^1:^ afl-acm, 123a. 123b. 123c, 125) ^ -^t] nll^(131-.-.l33a; -133b. 
133c. 133d)^. ^^ti]-^ afe ZL ::i s.^ ± ^ ^o. 

S ol^<H^ ^^tj^. ^^ofl ^^^<='1 Cr Mo 

7\]^]E. flfl^Cm, 123a, 123b. 123c, 125) ^ -fh^l till-^.(131a, 131b, 133a, 

133b, 134a, 134b)sl ^d^^ 7\]o]^ ^^^(140)<:>1 9X^. 

n^']^ €^^(140) ti];^^ o]^ol;5l ^£^#(151. 

154ab, 154c)ol ^'^^sjol $Xt\.. ^S.:^l^(151, 154ab. 154c)^ M^^^l^iiB]^ 
* :^ll ^ ^12 sfl^^ ^£.^^(154ab. 154c)3l- T^H^lB^^Cm) o>eflofl ^^1^ 

cllolBl^^:^ ^£.^^(151)^ ^^t!r^. ^£^#(151, 154ab, 154c)^ -S"^*^^ ^ 
H^A>o]= s.^ ^^^^o] JL^S^S. S.^s\o] n+ ttl-^o^ ^ 

^l-o]^ ^W^^ ^^^(161, 163ab, 163c, 165a, 165b. 165c)ol zj-z^- ^^^£|<^ Si 

^. 

^##(161, 163ab, 163c, 165a, 165b. 165c) ^ TllolM ^«?!^(140) ^«^] 
cflolB] Hl)^(171, 173ab. 173c, 175a, 175b, 175c, 179)0] ^Aj£|<H o^t:^. 
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z^]o]^ nfl>«l(l71. 173ab. 173c. 175a, 175b, 175c. 179)^ ^S. ^^^^o] oj^o. 

^ 711 ^1^^(121)4 S^HH ^±.Mr ^^-^ tflolBl^(171). ^o]^^^(l7l)^ ^^qo] 
^ ^^^M ^^^(163ab)^ ^^^W ^^£|<H 9X^ dt^ ^^(173ab). ^ 
^(173ab)4 9X^^ €^(173ab)sl 'stcfl^ x^-sj-A^ ^#^(165a, ; 

165b) ^^«^ 2^zl- .^>^^:^ol ^ ;^]2 s.5f|^ €^(.175a. 175b), ;*ll3 Tflol^ ^ 

^(i23c) ^-?-<>l]>H ^^*>^ 9X^ ^m^^ ^#f'(163c, 165c) ^>^^3q<H ;^13 

^^(173c) ^ ^13 ^511^1 ^^(175c). cl]olEl^(l71)Sl «a^^<^ 
^ iq^S-^B^Sl St^ Ai:&# ?17>^^ c^o]Bl s||H.(i79)# S-^^t:!-. SE >ll«:>lM'a 
(121)3|- i^|]<:»lE]^(i71)o] M^}^}c^ o]^^^^ tflojj^ wj-:^ ;^]c^ :^^(178, 178a, 
178b, 178c)<^1 m^i^<^ $1^-. o] ;()]o:| ^^(178, 178a, 178b, 178c)^ ;^13 

^^91 ^^(175c)3il- <^m.^o] $X3., ^^o] v:4 #71^(178)31- ^^^7] S. 

•9=^ 7M^(178a. 178b, 178c)S. ^l^o^;^ cj^t^, t^o]^ «fl>«d(171, 173ab, 173c, 
175a.. 175b. 175c. 179) ^ ;*1H ^^(178, 178a, 178b, 178c)^ Sfe 

3-1- 5E^ ZL #Slti^ JE^ n ^ -^^S. ol^<:>^:^ , ^-a.<^l ^ 

1-21 Cr BE^ Mo <^1^<H^1^ ^Hf-^. ^^<^1 

E|]o]B] till-^d(171, 173ab, 173c, 175a. 175b. 175c, 179) ^<^1^ ^sj- BE.fe -H- 
71 ^<?i^^S. ol^cH;^! ^s:^(i80)ol ^^^S|<H ^t)-. 

^Jlil-(180)<H]fe ;^ll ^ ^2 ^B^l^ ^^(175a, 175b)^ ^^]^^ 
(181. 182). 7\]o]^ ^9^mU0)<^]SL ^^^£]<H ^-^c^ TflolE s()s.(i25)» :E.eitfl 
^ ;*I13 ^#^(183) ^ c^o]El 4:e.(179)# ^^^^ ;^l4 ^^^(184)7> ^i>^^:^<H SA^. 
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0)1^, 4|:E.(125, 179)» 7\^]7]^ ^^^^ s.«g=^s. 

^'^€ 9XSl^, 2nnn>60^* , 0.5ram>15Aan ^]^'^ ^<^1 «>^^-3l-c1- 

<128>. Jis^dSO) ^<^1^ :^ll ^ ^#^(181, 182)« **V«^ ^j-z^- ^ ;^]2 3,311 
91 €^(1.75a, 175b)3|- «a^=l<H ^fe>:ii^^(190)ol ;^>^^.5l«^ ^4:^ 4^ 

(190)^ 71-S. ^711^(191)5^- wj-^ ^7ll-f-(192a, 192b, 193a, i93b. 194a, 
194b, 195a. 195b)# 7>;^1 Ji S^t\., 7}S. ^7ll-f-(l9l)^ ^^(190)^ ^^VS. 
^^*>ai ^Jl, ^7l|^(192a, 192b, i93a, 193b, 194a, 194b, 195a, 195b)^ 

7>S. ^7ll^(191)» f'-a^^S. «V:^ tfl%l^ ol^:il o;[t)-. nfl , «g «- ^7l|-?- 

(191, 192a, 192b, 194a, 194b, 195a, 195b)^ «<J-^ ^^"(178, 178a, 178b, 178c) 
31- ^^^>31, tf^ ^7l)^(193a, 193b)^ -^^1 ^^(133a, 133b)3i}- ^^thcf. S 
:a.^^(180) ^a^fe- ^#^(183, 184)» ^«}«:^ ^l-zl- TflolE 3^= ^ c^lolE] ^^Si\- <^ 
Sife Tll":*!^ =113(95) ^ eflolBl afi3(97)7l- %^^^<^ Sitf. ^^71^-1. 

^^(190), ^2: 711o1:e 3^:^(95) ^ ^o]^ oiDc(97)^ izO(indiuin zinc 

oxide)S. ^]^o]^ SX^. ^^(190) ^ ^2: i^3(95 . 97)^ ITOS. ^^^^ ^S. 

<129> o1>a-<^]A-l, :^^(190)^ t\.^B\ dL3Pll"?l-^S. ^^sr>7l ^711 

^ 3^11^(191, 192a, 192b, 193a, 193b, 194a, 194b, 195a, 195b)* 7>^H , ^If- 
^711^(191, 192a, 192b, 194a, 194b, 195a, 195b)fe ^»iH ^^(178, 178a, 178b, 
178c)4 f^^Ejol Sic!-. S.A1 ^o)]A-l tiV^l-l: ^ U"*^ >1H €^(178, 

178a, 178b, 178c)ol ^711^(191. 192a, 192b. 194a. 194b, 195a, 195b)-l- ^^}^ hi.^ 
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1}-^ ;*IH ^-^(178, 178a, 178b, 178c)3i)- ^7fl^(191, 192a. 192b, 
194a, 194b, 195a, 195b)€- a, :^o] ^^^(178, 178a, 178b, 178c)^ 

^12 U-^ ;^H-g- m^;^lriiEloil 9^:§.^o] 9X^, s}-^ ^^(190)^ ;*i]i ««}-^ >ll<H-§- 

tt^, U-^ ^^(178, 178,a, 178b, 178c)^ tH^IM bH(121, i23a, 123b)4 
^•Br f-*^ ^^^^ '^S. ^4. 5E,.^^ ;^1<H :^^(178.. 178a, i78b. 178c) 'S-^fil 
^(180)^ ^^^1* ^^^^ ^S. 9X^.. 

^^ 71:^(210)011 te-&M # cl ^4-^] ^^^t\., 

•^^ o]^o]^ 7^(210)31 o>Efl ^611 ^AJ^ «j.xl 

*1-7l 1:^ ^mn^i220)Si]- ^, 4^€El(230) ^ ITO IZO 

£^ 1-^^ <^1^<^;^ 71^ €^(270)ol %^^s\o] c^t^^ 

^^#(3)of| aL^sl<H ^:^>^ ^^(190)4 7l^ ^i^(270) A>olofl 

€^17> ^7l-S|^l ^^cfl>H Zl «<}-^;^>7f ^ 71^(110)4 7]^i210)<^ tfl*>c^ 

ol^:£^ all*^sl<H ^-a. ^Sl -^^-i- olwj-A^^ 7>^i:l-. §1-:^ 7^(110)3}- 
71^(210)^ ^•^(190)<^1 4^^^1(230)^4 tll-§-^l-<=«^ ^J^^l-Tfl ^^sl£^ 
ol^Tll 5|-di «^«^^ ;g7ll^(191, 192a. 192b, 193a. 193b, 194a, 194b, 195a, 

195b)oll ^^^4. SE, U-^ ;^1H ^^(178, 178a, 178b. 

178c)oll ^^91 ^^^^ all*J=^l t-1^ t>^«ll^cl-. 
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<134> ^<ill>Hfe -n-^^ 7>:^H 71:^(110, 210)0)1 tfl^V<^ 

(110, 210)«^ tflt^Vc^ tifl^^o^ ^^^(3)^ ^A^^ ^cf. 

^ ^^^^ S^f^-^S. 37ll^^ ajj^ol ^ 

^^^^ S.<3=o.^ ^t\^ ^^o] ^ci-. o]^ *>i4o^ ^^^^ ol-g-^H 

fl-^f^. ^^^j-^^ ^ ^^^^ 4^1^^1-71 ^^o]t:1-. o]^^ cfl§}o^ 

<136> o]^3\. qg-^ c]»>g 3E.A1 5.TiIl^^ ^^*>^ ^di ^^-o] 7>X|^ :i 

7fl^7> «>ji, ^*j= ;^1<H -^^o] s.^o]s!\ oV^^^^ 7j-^t!:t:l-. nij-el-^-l ^7fl - 

^« Sl^i^. SE^ <^1*^ n^]"^ 37fl *^Wfel=l-. 

^ ^^1 «fl^Hl 2:^-ir 'i'^tbCl-. 

<138> ol^HA-1 -ixg^Sl-^ ;^14 vfl;<l >|li6 >gAH6flA-1 :a7B-^, ^ 
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<139> Sl 18^ ^ ;^14 €^lc^l<:>fl tt).^ £^1 e^^^I^b:! 7]^S1 

<140> ^^(190)ol 7l->^m ^7fl^«Hl tfl*H^3^^c|.. 

<141> ^7fl^fe 7}S. wj-^ ^7B-f-(191)iq- A>A1 «J-^^7ll^(191a, 191b. 192a, 192b. . 
. .193a,. 193b, 194a, 194b, 195a,^95b)S- q-M^^, 71-^ ^7l]^(191)fe 
(190)^ -Q^ sj-ul ^o]^ ^^«^1uL, ^ S.xr|.7l 

7> S)Ol oJo^A^ ^^]^ ^tH7l 7>^t)-. 7>S. ^7fl^(19i)fe 

^^(190)* -^^V^ ^€-*>aL ^ti).. A].^ ^7fl^(191a. 191b, 192a. 192b. 1933. 
193b, 194a. 194b, 195a, 195b)fe 7>S. ^7l|^(191)» ^^a^S tfl^^ 
ol^ul ^^ic^, 7>S- 1}-^ ^7fl-^(191)» ^^^S. ^}c^ ^^d^ ^^^^ ^7ll^ 
(191a, 192a, 193a, l94a, 195a) 5^ <>V2fl^oll ^^1*>^ ^7fl^(191b. 192b. 193b, 
194b, 195b)^ ^^^6.3. 90IE» o]^^ ^o] «>^3j*>c|-. ^7ll^(192a. 
192b, 193a, 193b)^ ^^(190)-2l €^ ^•^''•i €^ ^*>«^ ^ 

^o]ji\ c^s €7B-^(195a, 195b)^ €^(190)^ ^<^1>H €^ ^ 

^ ^*><^ ^-Jl «<^^ ^'S-^^H, SE ^ ^7fl^(194a, 194b)fe 
(190)^ <i>^^<^Ai ^^.a. :^-g^c^ s}.ji s-o^;^ ^-S-olc^. a, ^7fl^ 

(191a. 191b)^ z^-z)- 7}S. ??^ ^7B^(191)^ ^^^S-^e^ ^§><:»^ sj- 

:n. ^, ^7ll^(192a. 192b. 194a. 194b)fe ^7ll-?-(191a. 191b. 

195a, 195b)^ ^-t <^1^<H ^^4d^«fl Bll^mi=f. ^d:^ ^^(190)^ 

-f^V^ ^ S-^ie^fe ^^i+7> ^<HA-1 z^-z^- ^7fl:^(i94a, 194b)si|- 
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^^(190)^ ^7)|w.(i9i^ 191a, igib, I92a. 192b, 193a, 193b, 194a. 
194b, 195a, 195b)«1| s]«>c^ 87fls^ ^^sjt^, 0]^. A Si^'^^ ^ 

« • ' ■ . ' . .. ' 

^-^(190)^ 87fl S.^«fl*^-^ 4^S|<>|o> ^s.^ o]^ dt-^^ 

* '?!^*>7l ^tl: t:VBl7> ^^^s)<H ^fet-fl, rfs^fe ^7fl^(192a, 192b, 194a, 194b)5f 
€7fl^(191a, 191b, 195a, 195b)7> x.>^«1-^ ^^(A, B, C. D)^- ^7fl^(191, 193a. 
193b)7> -f ^^ofl ^^mt^., o]^ ^^7} ^^l^fe Spfloi ^^o] ol^ 

o]^]^] ^rir^ (texture)^ -S.'?1<>1 S)<^ £pfloi o]-:^^^^-^. =^ 

^Tif-. ZL^r-fl, ^ 'gAH<>|)Ai«i}- ^7fl:f(192a. 192b. 194a, 194h)^ ^7flY(191a. 
191b, 195a. 195b)7> ^}^^^ -^^(A, B, C, D)<^1 t^fe)* tifl^l^^, 

rq-e^-A] ^Aj^xl ^^cf. SE. ^711^(191. 193a, 193b)7> ^^-^ ^^^^ ^ 

«j-1l= :^]<H ^^(178, 178c)3^ -^^^l ^^(133a. 133b)<>l 
^fl^l ^ = (fringe field)» ^ ■t-^S-'i^ t^^S. 91^ 0)^^ ^^g-i: ^^l«]-al 
Sit:!-. SE ^711^(191. 193a. 193b)7> -^^^^ ^^l«>fe ^ejfe- U"^ 

(178)4 ^^«]-^ Xi'H'H ^^^7> ^A3«:>DlB^.£ Wj-^ >f|ol ;g^(i78)ol 7>^^4. 
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<145> :qo\ ;d^(178. 178a, 178b. 178c)^ ^7)1^(191, 191a. 191b. 192a, 

192b, 194a. 194b. 195a, 195b)5q- ^^^31, ^^(190)^ -f ^ 

€• ^^(190) 41^^^ '^i^^V^ ^^^■SL^■ 

<146>. -B-.^V.^^ClSaa, 133b)^^7fl^(193a. i9Zh)^. ^^.(190)^ 

-^^t!-^. ^^(134a, 135b)^ ^^(190)^ 

^ -^-^^siif -f-^^^. -B-^r^^^(131a. 131b)^ ^^(190)^1 -^^^ 

^ 7\^A'S\si\. z^-z^- ^^^l-JL, ^^(190)S^ 4-^4 -f^l-s^ A>^^* z^-z^- 

<147> ^^(178, 178a, 178b. 178c)3l- Bfl^(131. 133a. 133b, 134a, 

134b)^ StflS. tifl^lsl<>| ^icf. 

<148> ol>a-4 ^'=•1, ^14 ^AHloj]Ai^ 5.t<J|ol^ := 7fl^ A^S. -^^^^"^ ^ 

^S* ^^lt!:i=l-. 5£. «c3-^ ^1^ ^^(178, 178c)3l- ^^(133a, 133b)c>l 

^=(fringe field)# ^^<fl ^-el* i=l-BlS 91^ 

<i49> £ 19^ ^ ^15 ^^Hl-^fl 5.^1 ^J-^l-g- M^^lrf^B] 7l^^ 
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^15 -^AH«^A-1^ €7fl^(191a, 191b, 193a. 193b)7> ^^^o] o^ji^ ^j^^a-^ ^.^ 

^^^^VoL ^7fl^(192a, 192b, 195a, 195b)7> ^i^^ 

^o] >|14 ^aH1(£ 18)51- ^=4. :^15 ^Al-^ollAi^ ^7l]-^(191a, 191b, 193a, 
193b)<^l. ^*><^ ^^(190)£l ^ ^^a. B. G, D)7> 



.^<=^^^ ^^-B}^ ^^^7> ifl^S. ^^l-o^-SLfe ^<>]-^q-. 

£. 20^ ^ ^^5^ ;^]6 ^Al<^lo1] v^^ ofl:;g j^a] ^^]-g- ht-b^- h^;^]^e1 71^^^ 

^16 ^A],^]^ 7]-S. ^7fl^(191)7l- 2.x47l€ ^ol. tflAl 

(190) -^^"^l^i *J=^H ^3i*^:?V ^HS^ 71-S ^7l]^(196)7> 5^ 

^ ^ ^7fl^(191a, 191b)7V >«^3£1j1 ^7fl^(192a, 192b)7l- 7>S €7fl^(196) 

3^ 21^ ^ >117 ^AHl^fl trj-^ ^;=§ ]^X\ :^^]^ e^xj^^E] 7l^^ 

m ^^Hfe ^7B^(191a, 191b, 194a, 194b)7> >«^s|JL ^7ll^(192a, 192b. 
195a, 195b)7> <^^s\o] z^-z^- 7}S. 1}-^ ^7|j4(191) ^ ^di ^^(190)^ 
SLA-^eloil o]^^ ^e<^lAi f^SSlo^ ^cl-fe ^, ^7ll^(192a, 192b)^ ¥^ ^7fl^ 

(194a, 194b)^ ^^^1 ^^S|o1 s^c^^ ^o] ;*|14 ^aH(£. 18)s1- c|-3C}.. :^ 

7ll^(192a, 192b, 194a, 194b)7> ^^(190)^ dt^^^l 3.^7]^ ^ 



(190)3] ^.f ^ofl .^AjEi^pfl, .61^ c].^ ^^o] :a^(178, 17aa. 178b). 2h 

^^^^ «>c^ 1}-^ :dq-(178, 178a, 178b) 4 
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<155> S. 22^ ^^^1 ;*|18 ^AHofl 4^ M€:^1>iBl 7]^^ 

<156> i*ll8>i>'l<^1^^.7l]-^(191a, 191b)7> ^^^S\JL ^7B^(192a..l92b)7V 7}S. 
«cJ-^ €7fl^(191)«^ 91^^ •^e«^>H ^S.^o] ^T=ffe :i7fl^(194a, 194b)Sl 

-^^'=fl>«=l ^^(190) ±.^^<^] sm7] sl^H ^tq.^ ^o] ;(i]4 ^A^Ks i8)<2i- tfs 

4. ^^"^l 51^ ol #^2]-ol ^^«fl;^ ^ 

<157> IE 23^ ^ ^^S] >119 -^^H^l] rt|-^ ^A] B^-nJ- E^;<)^El 71:^3^ 

<158> :^]9 ^AlQ^]^ ^7fl^(193a, 193b)7> €^(190) ^^]^^ #\it:ffe ^ 

o] ;^18 -M^lc^KS. 22)Sf t:f=t:f. ^, ^7ll^(193a. 193b) <y=^ ^ S.^ofl t:fBl7> 

<159> 3E 24fe ^ ^'^^ >t|110 ^aH]<^1 S^l J^^^]^:,^] 7]%S^ 

<160> ;*|)io -gAlcflfe :^13 ^<^% afl^lS-^i :S7fl^(192a, 192b. 

195a. 195b)^ SJ-?" ^^(A, B, C. D)«^<^i ^^(190) 4r-f^<il JE-n:l-7l 5)<H ojcf- 

^o] ;(|]8 ^aHKje 22)fi}- 1:^-3 tf. rdi^^^l ^;§o] 2.n:).7l S]^ o] «. 
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<161> 3E. 25fe ^ >llll ^^1«^H1 SA] ^^1-§- w]-^ E^:;^]^Bl 7]^^ 

<162> ^aH]^ ^^(190) ^3-4^ ;tlH ^^(178. 178a, 

178b)^ ^Tfl ^^^5]<^1 ^UO ^^Ic^KS 24)s+ 1^1-=^-. 13-^.^1<^ 

. (178, 178a. 178b)^ ^<^1 ;i|H ^^7} .^^^ l^^^o] o^;^l^r|.. 

■ f 

<163> £ 26^ ^ :^112 -iAHofl rcj-s ^a] ^^1-§- ^b]- e^j^I^b] 7]^^ 

<164> >1]12 ^Al<m^ ^^(133a. 133b)7> <a^^(A)«^ ^^^<^ 

^o] ;^18 ^AldJ|(£ 22)5). rfsti-. .^-gi-sl ^^(l33a, 133b)«^l ^^s)^ -fr^^l all 

<165> JE. 27^ ^ >1]13 -iAlc^jofl 4s. on^ e^;^]^B] 7]^Si] 

<166> ;*|113 ^aH^ -^^] ^^(133a. 133b) -^^-^ (A) 7> o]-^ ^^^ig) 7>S. ^7fl^ 
(191)^1 ^^1- ^A^Sjo^ ^o] ;^li2 ^aHK5. 26)^ t^S^. ol^Tfl 

^^(190) S) 2.^ dli-?-^ ;i|]o:| ;^^<5l jjirfl^ nfl^^lSjJE. 

5Etill6io^ oj^A^ol 
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